
AI] S’1’RAC’I’
(1 page  only)

~~:&!!._gIi ‘“1’1  111 1’APIIR—. .--—-. . .—... —-— —_. —— .

Itcolofiical  Niches in Infrared & Sltb-h4illimcter  Astronomy: Sensitivity Calculations
for lhture (Ibswvatorics

IIarlcy A. T}]ronson, Jr., l)onald lhpp, llrenac  Bailey and Timothy G. IIawardcn

D!M..!XEllLQl$  (shotlld clearly  present the propose of your paper and include detailed
illfOIIllatiO1l  (on the methods and results of yoLu research)

‘]’his  paper is concerned with COIl]~JWjI)~ V:irious technological a]tcmativcs  for ]R and
Sub-mm observatories, and identifying niches where various designs perform effectively.
]Iighly  capable observatories are significant (ancl cc)stly)  uncte,rtakinfis and it is important
to evaluate carefully the expected pc~ formance  of proposed observatories in order to
decide rationally which are best crnploycd for various scientific goals. in the present
paper, (he sensitivities of sescral proposes! obscl  vatories are compared for point sources.
lJsing  current estimates of tclcscopc paralncms,  the celestial b:ickground mnission,
source confusion, and detector performance, wc estimate the cxpcctcd performance of
scvera] future infrareci and sub-millinwte,r’  observatories for observing point SOUICCS,
including SC)I;JA, SI1<l’J~,  Gemini, Mii,sotl, and 1~1 RS”l’/SM1M,  As part of this evaluation,
wc cliscuss  the optimization of telescope design to take advantage of particular
chalactcristics  of observations in the - 1 - 1000 mm regime. We conclude that none of
the. major proposed observatories provi(ic  an optimum general facility over the entire
wavelength range for the wide variety of possible observational programs, although all
proposed telescopes offer e.xtraor(iinrrry gains in performance - notably in tilinin~ul]l
clctcctablc  signal lCVCIS - over past f:icili(ics.  7’}Ic following conclusions are drawn. (1)
I/or broadband observations of point so~]rces  throughout the lR and Sub-n~n~, source
confusion dominates all other factors in limitin~ the broadband sensitivities. As a
consequence of this, radiative.Iy  cooled observatories are competitive in sensitivity with
cryogenically cooled observatories, and la] gcr apcmrcs  arc more important than very low
telcscopc tcrnpcratures in detecting cxtrcmcl y low signal  levels. (2.) 1 ;or observations of
point sources at moderate spectral resolution, (k/AL -30- ?000), radiatively  cooled
observatories arc competitive, in sensitivity with cryogenically coolc,ci  observatories at
wavelengths shortward of - 50 microns, but the advantage of cryogenically cooled
observatories increases at longer wavelengths, rcac.hing  about a factor of tcn at 200
microns. (3) In general, for ~cncral broa(iband  and spectroscopic observations of point
sotrrces  at wavelengths up to - 50 microns, there is little to be gained by cooling an
observatory lbclow -30 K, particularly if cryogenic cooling requires  use, of a smaller
apcr[ttrc  than a passively cooled observatory. (4) in most cases, semsitivitics of
observatories arc not limited by the noise of near-future detector systems. “Illloughout
this work, wc crnphasiz,c  the, impor[ancc  of source confusion for broadband imaging and
mapping. Ncvcrthc]css, it is essential that implovc(i estimates of this effect bc made and
widely circulated. Only then will wc bc able to fully  understand the observational
environment at IR and Sub-mm  wavelengths. In an ideal world, the results of such
improved calculations of system se,nsitivitics would p[)si[ivcly  inf]ucncc  rational
decisions in choosing bctwm.n.  e.xpcnsive  nlission  alternatives.


